Maturation of the contractile response of the Emu ductus arteriosus.
The avian embryo has a pair of ductus arteriosi that allow the blood to bypass the pulmonary circulation prior to the initiation of lung ventilation. Our objective was to characterize the factors regulating DA tone during the later stages of development in the emu embryo. We examined in vitro the reactivity of the emu ductus from day 39 through 49 of a 50-day incubation. Steady state tension was not altered by the COX inhibitor indomethacin or the nitric oxide synthase inhibitor L-NAME. However, prostaglandin E(2) (PGE(2)) produced a significant relaxation. Norephinephrine and U-46619 produced strong significant contractions in the emu DA and the adrenergic response matured with development. The contractile response to oxygen matured as the embryo developed with significant oxygen-induced contraction on days 45 and 49, but not on day 39 of incubation. The Kv channel inhibitor 4-aminopyridine induced the contraction of the day 48-49 ductus of similar magnitude as the oxygen-induced contraction. The oxygen-induced contraction was reversed by the reducing agent DTT and the electron transport chain inhibitor rotenone. These results suggest that while the emu DA responds to PGE(2), locally produced PGE(2) are not the important regulators of vessel tone. Additionally, relaxation upon addition of the mitochondria electron transport chain inhibitor rotenone suggests that the mitochondria might be acting as vascular oxygen sensors in this system through the production of reactive oxygen species to stimulate the oxygen-induced contraction in a similar fashion to mammals.